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Topics

¢ Status ofi species and State listing status

¢ California Endangered Species Act (CESA)
Permitting

¢ \iews on PEI
¢ Roele off San Jeaguin River flews
¢ Role of Habitat Restoration

¢ Ehforts to) Impreve eur Understanding oif
ReVW habltalt resteratien IRl Delta SUpPeKts
ECOSY/SLEMI FECOVERY.



CESA Listing Reviews

e Delta smelt status review 2008
- recommended up-listing to Endangered

e Longfin smelt status review 2009
— recommended listing as Threatened
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http://www.dfg.ca.gov/delta/projects.asp?ProjectiD=LONGFINSMELT



Both reviews cited similar factors
leading to findings

Water diversions

iHabitat modifications, In particular salinity,
gradient changes with X2 higher 1n; the
estuary, and' reduced turbidity

|ACreases In exotic species leadingl te
INCreased competten (e:g:, Corbula o
PEILR) 2 PESSIkY, predaten

Possible link to texics but few: direct links



Upper estuary pelagic fish abundance continued very low in 2009
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CESA Listed Species Affected by
OCAP operations

¢ Delta smelt SE/FT
¢ Longfin smelt ST

o Winter-run Chineek salmon SE/EE
¢ Spring-run; Chineek salmen  SI/ET
¢ Cenitral VValley: steellhead R
» Gleen Sturgeon -

SE/SIF — State Endangered/ihreatened

EE/EI — Eederal Endangered/dihreatened



KEY DIFFERENCES BETWEEN THE
STATE & FEDERAL ENDANGERED
SPECIES ACTS

¢ California definition of “take” includes direct or
Indirect mortality, but net “harm™. (Eish & G.
Code, s 67.)

¢ I addiien ter aveldance and minimizaton
measures, CESA reguires “fulls mitigation™ In; take
authenzatens.  Eullimibigation measures must
compeRsate e all ImMmpPacts te) the SPECIES
resuliting firen authenzed taking.

9 DEES noet apply terEederal actVvities:



CESA Compliance for State \WWater
Project Operations

¢ Permittee: DWR
¢ Incidental take permit for longfin smelt*

& Consisiency Determination on FWS ©CAP.
Biclogical Opinienien delia smeltz*

¢ Consistency: Determination o NIMES ©CAP
BielegicallOpinen eRWIRIErandiSpHRIG-UR
Chineek Salmen:

«ncludestnabitat restoration requirement tormeetiullsmitigation: =
rfeguiremeninraddiventieraverdance and minnmzatenracionsrsimila

to delta smelt B.©:

Ve rrked wWithrBDWRSIGHRCI Udenaliiai resioraneninrtherPreject
DEschipuen termeel CESANUINmItIgaten requirenmenis.



Potential Entrainment Index (PEI)

¢ One possible tool for Smelt Working Group to manage
salvage (observed take)

& Benefits
— Rapidly integrates fish distribution and hydredynamic medeling

¢ Limitations

— Sampling|tuncertainty for aniincreasingly rare fish (increasing
ikeliheodl ol Incormect fishrdistibutien assumplions)

— Predicts [uvenilersalvage: (Visible fractionl ol entiainment) Betier
than cumulatve entrainment eiilanvae andijuveniies ecalSe It
GGES N adjustiorVeR/ oW ner efliciency ior smalllanae

— iME Siep 1o short e resplve iates of many moeeeleakiish
— piermaton remrene riunnet CAred o next

¢ Needs

— Peeieviewand calibRaienipnelauenierexising decision making
PIGCESS:.



San Joaguin River Flows

Flows at Vernalis (from SJR tribs) related to salmon smolt
abundance at Chipps Island : more spring flow = more
smolts out of tributaries and to Chipps Island.

Combine SWPR/CVP' salvage of juveniles lewer with
Increased Vernalis flews and decreased exports (SIRGA
2007)

Escapement moedel developed inf 2005

— Topl te help idenitry, flews, andl expected beneliits for fish
preduction

— Can e used te test iow epiens andl varrer effects
— Peerreview completed and moedel revisediin 2006f and 2009

Viedel Rastseen proviced ier Stater Beard o developling fiew
eRJjectives ok SIR at Vernalls:



Perspective on large-scale
restoration of tidal aguatic habitat

¢ Adds to overall delta habitat complexity.

¢ Likely te produce services (e.g., feod,
shelter...) for many. SpPecies.

& Currently trophic linkages te the smelts
ale unecertaim.

¢ \Water and Its correlates and affects on
LtFanRsSpErt, preoductiviby, tureidity and
salinply, gracienit, st the: strengest:
(Rlvence eRrsmeltranvtneance:



Benefits provided by tidall marsh habitat

Productivity.

IR upper San Francisco estuary, tidal marshes have the highest
phytoplankton concentrations and suppert the greatest
zooplankten growth rate.

Fish Use

Eeraging sucecess and grewin rate - Infmany. estuanes, fish with
ACCESS to)tidal marshrhabitatsihave been shownitorconsume
mUuchimere eed andlgrew muchfiaster than these WItheut aCCESS.

IREIUGE oM PIECAIONS = [Lange pISCIVerous fisk are riare in tidal
MerSHES andN ey GrdEr e 2l ChiannElS Compared 1ordEEpEeWaler
HaleIiaLs;

Siierhisten/ diVersiiy - idalfmarshirestoratontin therSalmon RIVEr
Estlian/lasiecovered iierston/ diversiy n Chineok salmon.

Reviewed in: Clipperton, N.W. & D.W. Kratville. 2009. Assessing the potential benefits of
tidal marsh restoration in the Delta and Suisun. Manuscript submitted for publication.



What we know and what we need
to know about habitat restoration
for native fish

¢ Existing knewledge

¢ Delta Regionall Ecesystem Resteration
Implementation; Plan (DRERIP) conceptual
medels

» BREACHNIIN(Breached leveewetiand
studies)



Focus
on
Liberty
|sland
and
Cache
Sleugh

Landsat Imagery and data layers courtesy of
California Spatial Infermation Library
http://gis.ca.gov f ) 300

Kilometers




EXisting knowledge

¢ Cache Slough/Liberty Island/Deep Water Ship
Channel previde hahbitat fer smelt spawning and
iearing

¢ Have seasonally high ieed production
¢ Have high ity year-round
9 Usediyearrotndpy deltzrsmelt

9 Lew density SAV andiassociaied Centarchic
RUMIPENS

¥ Hydiaulicaly dynamicideaedenaisiougitanitat
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Delta Smelt Spawn in the Cache Slough Complex

Source: http://www.dfg.ca.gov/delta/projects.asp?ProjectiD=SKT
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Importance of sandy substrates for spawning?
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Delta Smelt Survival In Relation to
Food Availability
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The Base of the Food Web is Declining

FEBRUARY 2008

SAN FRANCISCO
ESTUARY& )
Publhed by the California Bay-Delta Authorty 5

PhytoplanktonmtheUpper San Francisco Estuary:

Recent Biomass Trends, Their Causes
and Their Trophic Significance

Alan Jasshy
University of California, Davis*

..But Lower Yolo Bypass Has High Productivity

Aquat Ecol
DOI 10.1007/510452-007-9102-6

The influence of floodplain habitat on the quantity
and quality of riverine phytoplankton carbon produced
during the flood season in San Francisco Estuary

Peggy W. Lehman - Ted Sommer - Linda Rivard



Emphasis on
Habitat Restoration
to Boost the Delta Food Web




Hydrodynamics of the Cache Slough complex
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DWR and USGS

e Tides dominate this area.

e Liberty Island as a source of
turbidity



Tidal Habitat Restoration

¢ Potentially a way of creating
additienal habitat for native fish
SPEcIes

¢ Large scale resteration changes
physical and chemical fishrhabitat of;
the Delta

o Nejefloywinlelsoenieleip)t



DRERIP: Key Uncertainties of
Habitat Restoration

— Habitat use by native fish, particularly for rearing salmonids.

— |mportance of productivity contributions frem vegetated tidal
marsh directly: or Indirectly to covered species.

— Relative henelits ofi vegetated tidal marshivs. epen wWater.
— SlubmergedAguatic Vegetation

— [EXtent te Whlchinvasive: clams may: Vel new prmeany
PIECUCHONR;

— Viagnivde eifsuitanierproduciviiy (Zoep ankien and INSECs)
EXPeEdNremEsioraloRIaEas)

— Effiects on Predation+ o5 -



BREACH I
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— |Inform large=scale restoration planning eif BIDCE
Conservation Strategy.

¢ Vvalue of intertidal and shallow subtidal habitat

<+ habitat evolution projections
& site characteristics that produce desirable attributes



Ecosystem Restoration Workshop Panel
Report

Submitted to the CALEED Science Program December 16, 2009
By
John ML Teal, Delaware Bay Salt Marsh Restoration - Panel Chair
Nicholas G. Aumen, Everglades Nationall Park
James E. Cloern, US Geological Survey San Francisco Bay Long-term Research
Karen Rodriguez, US EPA Great Lakes Restoration Initiative
John A. Wiens, Chief Scientist PRBO Censervation Science

¢» Recommendation 1. TThe most Impoertant action Is
o) get something(s) moeving — sulstanitiailly,
Underway: by, the end eiff 2042, ... lihe pecple
asseclated With ther resterabion area have a great
deal el iermaten and tnderstanding of the: Delta
ecosystem; they will-have littie treuele selecting
Ssultaller projects; as starting places or bunding
teward ther 9elc pregran Ol Festeraen NECESsary
e sustaifntegratecl ecologicalfitinelens 1N this
Y PREr-dIStUEdl ECESY/Sten:
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